Introduction
In the Standard Model of Particle Physics, transitions between the three generations of quarks are described by the Cabibbo-Kobayashi-Maskawa (CKM) matrix. The parameter in this matrix responsible for CP violation is denoted by γ. Time-integrated measurements of γ from tree-level decays have been made using various B → D ( * ) K ( * )
decays at the B factories; the combined sensitivity is ∼ 20
(n.b., the motivations for and current status of γ measurements are discussed in detail elsewhere in these proceedings [2, 3] ). By the end of 2011, the LHCb experiment at the LHC will already have recorded several orders of magnitude more B-meson decays than the B factories. This note will explore the prospects for making time-integrated measurements of γ at LHCb using this data. The data presented in these proceedings is from the entire 2010 LHCb data set, not only what was available at the time of the conference. It is also worth noting here that time-dependent γ measurements are also being pursued at LHCb (see, e.g., Ref. [4] ).
Measuring γ from B → DX Decays at LHCb
Gronau, London and Wyler (GLW) first proposed a method to measure γ with negligible theoretical uncertainty using B → DK decays, where the neutral D mesons are reconstructed in CP eigenstates [5] . The method was extended by Atwood, Dunietz and Soni (ADS) to use D meson decays to any final state that is accessible to both the D 0 and D 0 mesons [6] . The sensitivity to γ arises due to the interference between processes involving b → cus and b → ucs transitions (see Figs. 1 and 2). These methods are applicable to decays of both charged and neutral B mesons.
The main decays of charged B mesons that will be used to extract γ using the combined GLW/ADS method at LHCb are 
, the expected amount of data to be collected by LHCb by the end of 2011; however, for various reasons, the data taken in 2010 at LHCb were collected using trigger settings that resulted in lower-than-nominal efficiencies. If this is not the case in 2011, then the projections presented in these proceedings will underestimate the signal yields by as much as 30%. If the trigger efficiency is the same in 2011 as it was in 2010, then the resolution on γ obtained at LHCb using only B ± → D(hh)K ± decays will be comparable to the current combined sensitivity obtained by the B factories from all B → D ( * ) K ( * ) decays. LHCb may also be able to improve its sensitivity by including D → K3π decays into the analysis.
The most precise γ measurements made by the B factories have been in the channels
It is possible to extract γ from these decays using both model-independent and model-dependent methods [7] . Figure 4 shows the invariant mass distributions for the related decays B ± → D(K S KK)π ± and B ± → D(K S ππ)π ± obtained from 34 pb −1 of LHCb data. Accounting for the ratio of the B ± → DK ± and B ± → Dπ ± branching fractions, one
would then expect a total of approximately 1000 B ± → D(KK + ππ)K ± events in 1 fb −1 (of course, the same caveats about the trigger efficiency apply to this projection as well). This projects to an expected resolution on γ at LHCb from these channels alone of ∼ 16
• . Neutral B mesons can also be used in the GLW/ADS methods. For example, the decays B 0 → D(hh)K * 0 can be used in the same way as the B ± → D(hh)K ± decays discussed above (with a minor modification to account for the non-zero width of the K * 0 ). The sensitivity to γ is enhanced in these decays due to the fact that both Feynman diagrams are color suppressed (see Figure 2) ; however, the statistics are lower which has the opposite effect on the resolution. Figure 5 events in 1 fb −1 (with the same caveats as above). This would not be enough statistics to make a γ measurement competitive with the other methods discussed above; however, the resolution on γ obtained from neutral B decays can be greatly enhanced by considering the entire Dalitz plane using B 0 → D(hh)Kπ decays [8] . A similar projection results in an expected yield of approximately 700 B 0 → D fav (Kπ)Kπ decays at LHCb in 1 fb −1 . This would provide a resolution on γ of ∼ 20
• . Of course, the selections used to obtain these data sets are still evolving and future improvements are expected. 
Summary and Outlook
LHCb has already nearly reached its expected nominal offline selection efficiency and resolution. The trigger efficiency was approximately 30% lower than nominal in 2010; however, this is understood and may increase in 2011. The long-term outlook for timeintegrated measurements at LHCb is excellent. By the end of 2011, LHCb will be able to produce the world's best measurement of γ. Extrapolating further into the future carries many uncertainties, but what is certain is that LHCb will significantly improve the world's knowledge of the CKM angle γ in the next few years.
